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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claim 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 2, and 5-16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wesfield, US 6,856,351. 

In regard to claim 1, Wesfield, US 6,856,351, discloses an image sensor, 
comprising: 

multiple pixels (see figure 2: pixel circuit array) each include a respective 
photodiode region (see figure 2, element 216) (see column 4, lines 20-27); 

pixel circuits (see figure 3) each operable to control integration and 
readout steps for a respective pixel (see column 4, lines 34-45); and 

a bias circuit (see figure 3, elements 310, 312, 314) operable to apply 
voltages across the pixels to induce carrier injection into the photodiode regions to 
reduce image lag (see column 4, line 42-57: It is inherent that applying the 
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voltage across the pixel element 316 in the Wesfield reference induces carrier 

injection into the photodiode region, since the lag is reduced). 

In regard to claim 2, Wesfield, US 6,856,351, discloses the image sensor of claim 

1, wherein the bias circuit is operable to induce forward bias flow of injected carriers 
through the pixel photodiode regions (see column 4, lines 52-54). 

In regard to claim 5, Wesfield, US 6,856,351, discloses the image sensor of claim 

2, wherein pixels are arranged in an array of multiple rows (see column 2, lines 41-51) 
and the bias circuit is operable to simultaneously induce forward bias flow of injected 
carriers through the photodiode regions of all pixels in a given row of the array (see 
column 4,lines 52-54: It is inherent the bias circuit of the Wesfield reference is operable 
to induce the bias in all the pixels of a row, since each diode is switched on under high 
illumination). 

In regard to claim 6, Wesfield, US 6,856,351, discloses the image sensor of claim 

5, wherein the bias circuit is operable to simultaneously induce forward bias flow of 
injected carriers through the photodiode regions one row at a time (see column 4,lines 52- 
54: It is inherent the bias circuit of the Wesfield reference is operable to induce the bias 
in one row at a time, since each diode is switched on under high illumination). 

In regard to claim 7, Wesfield, US 6,856,351, discloses the image sensor of claim 

6. It is inherent the bias circuit of the Wesfield reference is operable to simultaneously 
induce forward bias flow of injected carriers through photodiode regions of a given row 
before the pixel circuits in the given row initiate an integration step for the given row, 
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because this is an intended use of the bias circuit and the structure of the bias circuit is 
disclosed. 

In regard to claim 8, Wesfield, US 6,856,35 1, discloses the image sensor of claim 
5. (see column 4, lines 52-54: It is inherent the bias circuit of the Wesfield reference is 

s 

operable to simultaneously induce forward bias flow of injected carriers through 
photodiode regions of all rows in the array, because this is an intended use of the bias 
circuit and the structure of the bias circuit is disclosed, since each diode is switched on 
under high illumination, such that when all the pixel are under high illumination, all the 
diodes are switched on). 

In regard to claim 9, Wesfield, US 6,856,351, discloses the image sensor of claim 
1, wherein it is inherent the Zhao reference discloses that the bias circuit is operable to 
induce carrier injection between photodiode regions of pixels, because this is an intended 
use of the bias circuit and the structure of the bias circuit is disclosed. 

In regard to claim 10, Wesfield, US 6,856,351, discloses the image sensor of 
claim 1, wherein it is inherent the Zhao reference discloses that the bias circuit is 
operable to induce carrier injection between photodiode regions of adjacent pixels, 
because this is an intended use of the bias circuit and the structure of the bias circuit is 
disclosed. 

In regard to claim 1 1 Wesfield, US 6,856,351, discloses the image sensor of claim 
10, wherein the bias circuit is operable to apply different voltages levels to nodes of 
adjacent pixels (see column 4, lines 46-57). 



Application/Control Number: 1 0/6 1 5,522 Page 5 

Art Unit: 2622 

In regard to claim 12, Wesfield, US 6,856,351, discloses the image sensor of 
claim 1 1, wherein the bias circuit is operable to apply different high-to-low voltage 
ranges across adjacent pixels (see column 4, lines 46-57). 

In regard to claim 13, Wesfield, US 6,856,351, discloses the image of sensor of 
claim 11, wherein pixels are arranged in an array of multiple rows (see column 2, lines 
41-51) and the bias circuit is operable to apply different voltage levels to nodes of 
adjacent pixels in adjacent rows (see column 4, lines 46-57: one row may be switches to 
forward bias while the adjacent is not). 

In regard to claim 14, Wesfield, US 6,856,351, discloses the image sensor of 
claim 1 1, wherein pixels are arranged in an array of rows and columns (see column 2, 
lines 41-51) and the bias circuit is operable to apply different voltage levels to nodes 
adjacent pixels in adjacent rows and to apply different voltage levels to nodes of adjacent 
pixels in adjacent columns (see column 4, lines 46-57: one row or column may be 
switches to forward bias while the adjacent is not). 

In regard to claim 15, Wesfield, US 6,856,351, discloses the image sensor of 
claim 10. It is inherent the pixel circuit of the Wesfield reference periodically switches 
the different voltage levels applied to nodes of adjacent pixels when switching between 
switching between image sensing, readout, and resetting, in order to properly operate the 
image sensor to produce the image signals. 

In regard to claim 16, Wesfield, US 6,856,351, discloses the image sensor of 
claim 10, wherein the bias circuit includes two bias lines for applying different respective 
voltage levels to the pixels (see figure 3, elements 310 and 314). 



Application/Control Number: 10/615,522 
Art Unit: 2622 



Page 6 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wesfield, US 6,856,351, in view of Takada et al. US 2001/0015404. 

In regard to claim 3, Wesfield, US 6,856,351, discloses the image sensor of claim 
2. The Wesfield reference does not specifically disclose wherein the bias circuit is 
operable to periodically induce forward bias flow of injected carriers through photodiode 
regions. 

Takada et al. US 2001/0015404, discloses an image sensor that periodically 
applies a forward bias to the phototransistor Ptr during the reset period (see para 256- 
258). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have been motivated to modify Wesfield, US 6,856,351, in view of Takada 
et al. US 2001/0015, to have the bias circuit operable to periodically induce forward bias 
flow of injected carriers through photodiode regions, in order to correct variations in 
outputs of individual pixels thus improving the output reliability. 

In regard to claim 4, Wesfield, US 6,856,351, in view of Takada et al. US 
2001/0015, discloses the image sensor of claim 3. The Takada reference discloses 
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wherein the pixel circuits and the bias circuit are cooperatively configured so that 
forward bias flow of injected carriers occurs during a reset step for each pixel (see para 
256-258). 

6. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wesfield, US 6,856,35. 

In regard to claim 18, Wesfield, US 6,856,351, discloses a method of operating an 
image sensor comprising multiple pixels each including a respective photodiode region 
(see figure 3 and see column 2, lines 41-51), the method comprising: 

resetting photodiode regions (see column 6, lines 8-13); 

integrating charge in photodiode regions (see column 6, lines 8-13); 

sampling pixel nodes (see column 5, line 58 to column 6, line 2). 

The reference discloses in another embodiment applying voltages across 
the pixels to induce carrier injection into photodiode regions to reduce image lag 
(see column 4, line 42-57: It is inherent that applying the voltage across the pixel 
element 316 in the Wesfield reference induces carrier injection into the 
photodiode region, since the lag is reduced). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have been motivated to modify Wesfield, US 6,856,35, to have applying 
voltages across the pixels to induce carrier injection into photodiode regions to reduce 
image lag, in order to recover from any illumination level without significant lag. 
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In regard to claim 19, Wesfield, US 6,856,351, discloses the method of claim 18, 
wherein inducing carrier injection comprises inducing forward bias flow of carriers 
through the pixel photodiode regions (see column 4, lines 52-54). 



Allowable Subject Matter 

7. Claims 17 and 20 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gevell Selby whose telephone number is 571-272-7369. The 
examiner can normally be reached on 8:00 A.M. - 5:30 PM (every other Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lin Ye can be reached on 571-272-7372. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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